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A. T . WILKINSON 
The first published record of wire-
worm damage in British Columbia 
appears to be that of And erson (1892) 
who reported great damage during 
1891 at Salmon Arm and South Saan -
ich by a "'hard ye llow worm , the larva 
of t h e skip jack beetle ". Many reports 
of damage followed but identifica-
tions were largely by infer ence based 
actively feeding on seeds or seedlin gs. 
Large numbers were collected wher-
ever possible; some were preserved 
and some reared to obtain adults for 
positive identification . In som e areas 
dama ge was assessed at harvest . 
Grower 's inquiries On wireworms were 
fo llowed up and assis tance was ob-
tained from Prov incia l District Agri-
on adults collected in the general culLUrists and Horticulturists in 
area where wireworm damage occur-
red. The first authentic identification 
of pest species appears to be that of 
Glen et al. (1943). They listed Limon-
illS canus LeC. , LudillS (= Ctenicerct ) 
aeripennis Kby. , L . (= C .) glauca 
Germ., and L. (= C .) pruinina Horn. 
as pests in the Okanagan Valley and 
L . (= C.) aeripennis and L. canus as 
pe."ts of truck crops on the Pacific 
Coast. I n the Peace River area they 
founel L . ( - C.) ct. destructor ( = des-
tructor) Brown and Cryptohypnus 
( - H ypolithllS) nocturnus ( = bicolor) 
Esch. attackin g grain and truck crops . 
From 1946 to 1958 annual surveys 
were m ade of many agricultu r al a reas 
to identify the s pecies found and to 
determine their importance as pests. 
The purpose of this paper is to bring 
together the information obtained 
in the surveys (Table 1) , and to pro -
vide a workable key to the known 
local species. 
Methods 
The surveys wer e carried out main-
ly during the spring when the larvae 
could be found near th e surJace 
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locatin g a r eas where wireworms were 
troubl esome . Adults were collected by 
sweeping th e grass and beating 
shrubs and trees around the fields . 
This was done to h elp determine the 
larvae found in the fie lds . 
The illustra tions were mad e with 
the aid of a squ ared reticule, but are 
not drawn to the same scale throu gh-
out. The adults wer e identified by E. 
C. Becker, Ta xonomy Section, Ento-
mology Research Institute, Ottawa, 
and by M. C. Lan e 2 , U.S.D.A., Wa lla 
Walla , Washington. Determinations 
of la rvae were made or checked by 
M. C. Lane. 
The key to the species was m a de 
us in g large ly the methods and ter-
minology oJ Gl en et al. (1943) and 
Glen (1950). The length s given for 
larvae are those of the last instal' at 
fu ll growth . 
Results and Discussion 
Twenty-seven species oJ wireworms 
in 9 gener a h ave been identifi ed from 
cu ltivated land. Other Dalopius 
species were found and a r e listed h ere 
but are not separable to species in 
the larval stage . It has not been pos-
sible to determine their separate 
importance as pests. The larvae of 9 
species in other genera have been 
recognized only recently and describ-
ed in this paper for the first time. 
Little is known about their habits or 
status, but none of these new species 
is thought to have caused appreciable 
damage in the past. 
Genus AGRIOTES Eschscholt:r: 
This is one of the most important 
genera. Six sp ecies are found in agri-
cultural land : Agriotes criddlei Van 
D., A. jerrugineipennis (LeC.), A . 
opaculus (LeC.) , and A. sparsus LeC. 
are native, but A. lineatus (L.) and A . 
obscurus (L.) were introduced from 
Europe a round 1900. The 9th abdom-
inal segments (Fig. 2, 36, 37, 39. 40) 
of Agriotes and Dalopius are conical 
and pOinted , which sepa rates them 
f rom th e 7 other genera mentioned 
in this paper. In Agriotes the 9th a b-
domin a l segment lacks the two cen-
tra l dorsal setae (Fig. 37) which a re 
present in the closely related Dalop-
ius (Fig. 36). Becker (1956) included 
10 species of Agriotes in his key to 
the larvae of nearctic species. The 
larva of A . opClculus was no t included 
in Becker 's key since it was recog-
nized only in 1956. 
Agriotes criddlei Van Dyke. The 
larva is small, about 10 mm. long'. 
Like Dalopius it has a ring of setifer-
ous tubercles (Fig'. 36) on the a pical 
third of the 9th a bdominal segment 
which separates it. from other Agriotes 
but has the blunt pOint typical of 
Agriotes . Glen (1944) described the 
larva in detail. 
It has been found in three locations 
in upper parkla nd loam where wheat 
was grown. Once only was it found 
feeding on the seedlings. The damage 
caused was considered negligible. 
A 9 rio t e s jerrngineipcnnis (Le-
Conte) . This larva is large, about 21 
mm. long. It i.,> readily distinguished 
from other Agriotes by the nipple-
like , blunt tip of the 9th segment 
(Fig. 39) and a small, well defined 
eye spot at the base of each antenna. 
Glen (1944) described this larva 
as Agriotes sp. It is found across 
southern British Columbia and is 
espeCially abundant in the lower 
Fraser Valley. It seems to have no 
preference for any particular type of 
soil but is usually found in wet area.'> 
a nd irriga ted la nd . Often it is found 
in gardens where the soil is k ept wet 
by sprinkling. It has not been found 
in large numbers nor has it been r e-
ported da maging crops. 
Agrio/'es opacnlus (LeConte). This 
larva is a bout 15 mm. long, and is 
genera lly lighter yellow than any 
other speCies. The setae a re fine , light 
colored an d very difficul t to see, which 
gives the la rva a naked look . There 
is no eye spot at the base of the 
antenna (Fig. 38) . 
Only one infestation has been 
.found . A. opacu lus a nd C. aeripennis 
were found together feeding on potato 
seed pieces near Ques nel. The land 
was s ilty- loam and had been in sod 
for the previous 4 years. 
Agriote :" spa r sus LeConte . Abou t 
17 mm. long. It has two clear muscu -
la r impressions (Fig. 37) similar to 
those of lineatus and obscurus but is 
somewhat smaller and lacks eye 
spots (Fig. 38) at the base of the 
antenna. Becker (1956) has described 
this larva more fully. 
The larvae of spars1.ls are found 
mostly in low, moist, silty-loam soils 
in the delta of the Fraser River. They 
have been found causing damage as 
far east as Cloverdale. This is one of 
the main pests attacking potatoes in 
the area . In one field near Ladner in 
1955 where a population of nine A . 
sparsus larvae per SQ. ft . was found, 
65 per cent of the potatoes were 
graded as unmarketa ble for table 
use because of wireworm dama ge and 
the average damage in nine fields was 
20 per cent. Damage usually occurs 
when potatoes are plan ted followin g 
sod and is more severe in the second 
year. Mos t of the damage is caused 
late in the season so that early pota-
toes a re seldom damaged. There is 
on e record of their attacking gladio-
lus corms on Lulu Island. Ctenicera 
Zob(Lta (Esch.) is often found in th e 
same fields as sparsus. 
Agriotes lineatus (Linnaeus ) and 
Agriotes obscunls (Linnaeus). The 
larvae of these Old World speCies are 
extremely difficult to separate. They 
are discussed here together . Full 
grown larvae are 18-22 mm. long . 
Both have muscular impressions on 
the 9th abdominal segment (Fig. 37) , 
and eye spots (Fig. 38) at the base of 
the antenna . Both have been des-
cribed by Beling (1883), Eidt (1954) , 
and Becker (1956). A. Zineatus .has 
also been described by Robert.'S (1928, 
p . 90) and A. obscurus by Ford (1917) . 
The distribution in British Colum-
bia is limited to two areas each of 
about 1000 acres near the coast. The 
rate of spread is slow. Both speCies 
are found near Cobble Hill on south-
ern Vancouver Island but A. lineatus 
is dominant (King, 1950) . A. obscurus 
alone occurs near Agassiz in the lower 
Fraser valley (King, et al. , 1952) . Po-
tatoes, corn and rye planted following 
pasture have been very severely dam-
aged (Wilkinson, 1957). Populations 
of more than 20 wireworms per square 
foot have been found in pastures, but 
less than half this number have 
caused severe reduction in stands of 
corn . 
The soil at Agassiz is silty-loam and 
at Cobble Hill it is clay, but both 
species may occur in light sandy, 
gravelly and muck soils so long as 
the moisture remain.s high all year. 
Genus CTENICERA Latreille 
Eight species of this important 
genus have been found. They are, 
Ctenicera aeripennis (Kby.) , c. jun-
erea (Brown) , C. glauca (Germ.) , C. 
morula (LeC.) C. pruinina (Horn) , 
and C . semimetallica (Walk .) in one 
group and C. Zobata (Esch .) and C. 
resplendens (Esch.) in another. The 
fir s t group has a large caudal notch 
(Fig. 1, 22 , 25, 26, 28 , 29, 30), and the 
pres ternum of the prothorax is divid-
ed into four sclerites (Fig . 16). The 
second group has a small caudal 
no tch (Fig. 7, 8) and the presternum 
of the pro thorax is undivided (Fig. 
15) . The larvae of lobata and res-
pl endens resemble closely those of 
the genus Limonius included in this 
paper. The larvae of junerea, semi-
m elallica , morula , lobata, J.nd r es -
plen dens are described here for the 
first time. 
Ctenicera aeripennis (Kirby) and 
Ctenicera destructor (Brown). Glen 
(1950) described destructor in detail 
and found it indistinguishable from 
aeripennis except by size . The larva 
of aeripennis attains 28 mm. but des-
tructor rarely exceeds 22 mm. The 
most important character separating 
the aeripennis-destructor complex 
from other Ctenicera having a larg'e 
caudal notch, is the lack of setae on 
the central dorsal area of the 9th 
abdominal segment (Fig'. 29) , C, 
glauca is also without setae in this 
area (Fig. 26) but can be recognized 
by the sharp horny protuberances on 
the lateral margins of the 9th seg-
ment (Fig. 26) , and by relatively 
slender urogomphi (Fig. 27) , In aeri-
pennis and destructor, the protuber-
ances are rounded and the urogomphi 
are short and thick (Fig. 29, 31). 
C. aeripenniS is by far the most 
widespread pest species in the pro-
vince . Larvae have been found in all 
agricultural areas . It is found in light 
sa ndy loa ms in the valleys but is 
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much more abundant in high park-
land soils. It is not found in large 
numbers in irrigated land. Glen 
(1950) records both aeripennis and 
destructor in the Peace River area 
with destructor predominating in 
open grassland. Because they are in-
distinguishable and both occur in 
the same general area of the Peace 
River Block, the localities are listed 
in Table I for the a.eripennis-des-
tructor complex. 'Dhe two species are 
not known to occur together else-
where. 
Ctenicera glauca (Germar) . The 
largest specimen collected measured 
17 mm. The species falls in with the 
aeripennis group but can easily be 
separated by projections on the lat-
eral margins and the urogomphi (Fig. 
26) . Glen (1950) described this species 
in detail. 
It has been found in three areas 
attacking wheat in parkland soil. It 
was found with aeripennis but was 
never numerous enough to cause ser-
ious damage. It was also found in 
muck soil in the Okanagan Valley 
near Vernon damaging calbbage 
transplants. 
Ctenicera m 0 r u l a (L e Con t e) . 
Length about 23 mm. C. morula re-
sembles aeripennis in appearance 
and is found with aeripennis in the 
same halbitat. It can be separated by 
the presence of 4 setae on the central 
dorsal area of the 9th abdominal 
segment (Fig. 30) which are lacking 
On aeripennis (Fig. 29). In lateral 
view the urogomphal prongs on 
morula and funerea are like grappl-
ing hooks (Fig. 32). These two species 
can be separated by the inner prongs; 
on morula the inner prongs angle 
inward from the base (Fig. 30), while 
on funerea they curve strongly inward 
(Fig. 25). 
There is no record of crop damage 
by this species. It is usually found 
with aeripennis in well-drained light 
soils but is never the predominant 
species nor does it occur in numbers 
that would cause serious damage. 
Ctenicera funerea (Brown) . Length 
about 15 mm. C. funerea has a large 
caudal notch and urogomphal prongs 
like grappling hooks (Fig. 32). It can 
be further identified by the presence 
of several small setae in addi'tion to 
the 4 larger setae in the central dor-
sal area of the 9th abdominal .seg-
ment (Fig. 25) . 
There is no record of damage by 
this species. It has been found only 
twice: in well-drained, light, sandy-
loam soil planted in wheat, and in an 
irrigated orchard. 
Ctenicera pruinina (Horn) . Length 
about 22 mm. It can be separated 
from other species in the group by 
having a large caudal notch, 4 or 
more setae on the central dorsal area 
and outer urogomphal prongs which 
are straight or bent slightly caudad 
at the tip (Fig. 33). The outer prongs 
of funerea, morula, aeripennis and 
glauca all have outer prongs that 
curve sharply caudad (Fig. 31, 32). 
Glen (1950) descri'bed this larva more 
fully. 
This is a serious pest of grain crops 
in dry-farming areas of Washington, 
Idaho and Oregon (Lane, 1925, 1935) 
but there is no record of it as a pest 
in British Columbia. It has been found 
only in newly broken sagebru.sh land 
in the southern Okanagan Valley. 
Ctenicera semimetallica (Walker). 
The largest specimen measured 23 
mm. It is similar to aeripennis and 
morula but can be separated by the 
two setae on the central dorsal area 
of the 9th abdominal segment (Fig. 
22) . 
Several specimens are usually 
found in large collections of aeripen-
nis from parkland soils. There is no 
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record of it causing damage . 
Ctenicera lobata (Eschscholtz). 
Length about 15 mm. This species 
d~:tfers from previously mentioned 
Ctenicera in having a small caudal 
notch (Fig. 8) and an undivided 
presternum of the prothorax (Fig. 
15) . The color varies from light yel-
low to brown depending upon the soil 
in which it is found . In peat soil it is 
whitish yellow, but in silt loam it is 
much darker. It is very similar to 
several Limonius larvae described 
here but can readily be separated and 
recognized by the dark transverse 
striations on the dorsum of abdom-
inal segments 1-8 (Fig. 9) . 
Agriotes sparsus is found with C. 
lobata in heavy silt loams but not in 
pea t soil. It is mainly a pest of late 
potatoes in the Lower Fraser Valley 
but has attacked other vegetable 
crops and gladiolus corms. Damage is 
usually heaviest when potatoes are 
grown in the second year after sad . 
Ctenicera resplendens (Esch-
schol tz) . The largest larva measured 
27 mm. Like lobata this species has a 
small caudal notch (Fig. 7) and an 
undivided presternum of the pro-
thorax (Fig. 15). It can be separated 
from lobata by the blunt setiferous 
protuberances on the lateral margins 
of the 9th abdominal segment; these 
are more rounded and less prominent 
on Limonius larvae (Fig. 19) and 
lobata (Fig. 8). It has been found in 
land planted to wheat where aeri-
pennis was causing damage. It is not 
considered a pest. 
Genus LlMONIUS Eschscholt:z: 
Five species of the genus Limonius 
were found in agricultural land: the 
Pacific Coast wireworm, L . canus LeC., 
the most important pest species; the 
western field wireworm, L. intuscatus 
Mots.; the sugar-beet wireworm, L. 
calitornicus Mann.; the Columbia 
Basin wireworm, L . subauratus LeC.; 
and L. pectoralis LeC. 
Larvae of this group are recogniz-
ed by the small -caudal notch and 
small posterior aperture (Fig. 14, 19, 
21) and by the undivided presternum 
of the prothorax (Fig. 15). Other 
genera having these characteristics 
can be separated from Limonius by 
transverse striations on the dorsum 
of the abdominal segments 1-8 (Fig. 
9) (Athous paZlidipennis and C. 
lobata) or by prominent blunt setif-
erous protuberances on the lateral 
margins of the 9th abdominal seg-
ment (C. resplendens) (Fig. 7). L. 
canus, intuscatus, calijornicus and 
subauratus were included in a key by 
Lanchester (1946) to six Limonius 
species. Lanchester's method of sep-
aration was followed closely. 
Limonius can us LeConte. Length 
18 mm. The anterolateral grooves of 
the 2nd, 3rd, and 4th abdominal 
tergites (Fig. 18) fade as they ap-
proach the median suture on canus 
and subauratus but remain strong 
(Fig. 17) on intuscatus and calitor-
nicus. Can us can be separated from 
subaur.atus by the tergal plate which 
is longer than wide with angulate 
anterior corners in canus (Fig. 19) 
and as wide as long with rounded 
anterior corners in subauratus, (Fig. 
21) . Lanchester (1939) described the 
species in detail. 
This wireworm has been a maj or 
pest of vegetables for many years. It 
is generally found in light, moist, 
sandy loam, and loam soils through-
out southern B.C. and Vancouver 
Island and has become adapted to 
conditions in irrigated areas. Seed-
lings are severely damaged in the 
spring when the larvae feed near the 
surface after overwintering at depths 
of 2 or more feet. Root crops are dam-
aged in late summer and fall. 
Limonius intuscatus Motschulsky. 
This wireworm is similar to canus in 
size, color and h abits but can readily 
be separated from the other 4 Limon -
ius s pecies by the outer urogomphi 
which curve anteriorly to form hooks 
(Fig. 13). 
It is generally found with canus 
a nd is often the predominan t species 
causing damage. It has not been 
found so far north as canus . 
Limonius calijornicus (Manner-
h eim ). In size and color the larvae 
are simil a r to those of canus a nd 
injuscatus. The ante rolate ral grooves 
r emain strong as they a pproach the 
median su ture as in injuscatus (Fi g. 
17) but the outer urogo mpha l prongs 
stand er ect (Fig . 20) . 
This speC ies was found in econ-
omic numbers on ly in the Koo tenay 
Vall ey near th e Monta na bord er, 
wh er e it was damagin g potatoes . It 
h as been tound as far north as Kel-
owna in the Okanagan Valley but 
the infestations were light. 
Limonius subauratu:; LeCon teo The 
la rvae a r e similar to other Limonius 
s peci es in size ancl color. Like canus 
the anterolateral grooves fade out as 
they approach the median suture on 
abdominal segments 1-8 (Fig . 18) , 
but unlike canus the tergal plate on 
the 9th abdom inal segm ent is wider 
than long and the anterior corners 
are rounded (Fig. 21) . 
According to Lane (in litt.) an d 
Lanchester (1946) this species is a 
pest and may often be found with 
other speCies 0 f Li7llonius in the 
Pacific Northwest, but we h ave tound 
a s ingle specimen in 70 collections of 
Li7ll0nius la rvae. The a dul ts of th is 
s pecies have been collec ted in fields 
bordering sandy moist riv er ban ks 
bu t larvae hav e never bee n collected 
in cultivated land . 
Limonius p e c tor a li s LeConte. 
Length a bout 14 mm., colored li ght 
yellow. The larvae of pectoralis differ 
from other elaterid larvae in havin g 
two prominent conical protuberances 
on the dorsu m of the 9th abdo minal 
segment (Fig . 14) . The outer prongs 
of the urogomphi are r educed to 
sma ll pointed tubercles (Fig. 14) . 
PreviOUS descriptions were made by 
Gl en et al. (1943) and Glen (1950) . It 
was found once in wheat growing' in 
loam near Prince George. The fi eld 
was a lso h eavily infested with Cten-
icenL aeripennis a nd Dalopius sp. 
Genus HYPOLITHUS Eschscholt:r: 
Only two species of this gen us h a ve 
been found in cu l tivated soil in the 
Province. They can be r ecogn ized by 
the presence of s mall, dorsoposteroe-
p icran ial se tae and media l an tero-
tergal se tae on the anterior part of 
each body segm en t (Fig. 3) a nd by 
four se tae on the central dorsal a rea 
of t.he 9th a bdominal segment (Fig . 
4) . The la rva of H ypolithus i7llpressi -
coWs (Mann .) is described here for 
the first time. 
H !Jpolith us bic%r Eschschol tz . 
Len gth 11 mm . It is sepa rated from 
H . iJnpressico llis by the urogomphal 
prongs: the inner pron gs on bicolor 
a re larger than the outer prongs (Fi g. 
5) while on impressico ll is the prongs 
are subequal in length (Fig . 6) . Glen 
et al. (1943) descr i bed th is larva 
more fu ll y. 
This species appears to h ave a wide 
r ange. It was tound in well separated 
locali ties (Table 1), gener a ll y in loa m 
soil s. The popu lat ion was us ually low 
but on occasion moderate damage 
was caused. 
H y]Jolithus im]JTessicollis (Man-
n erheim) . Length 12 mm. This species 
is r ead ily separa ted from bicoloT by 
the urogomphal prongs . 
It has been found only in the delta 
of the Fraser River in low , poorly 
dra in ed fie lds. Damage observed h as 
been that cat! ed to potato seed pieces 
in spring but not to the mature crop . 
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Genus MELA NOTUS Eschsc!!t)ltz 
111elanotus oregonensis (LeConte ) . 
Th is species is the only representa-
t ive of the genus found so far in the 
Province. The larva is described here 
for the first time. The largest larva 
collected was 23 mm. and was consid-
erably darker than most wireworms. 
It is readily recognized by the 9th 
abdominal segment which is flatten-
ed and scalloped a t the t ip (Fig. 34, 
35) and by s t riate impressions on the 
anter ior dorsum of each abdominal 
segment (Fig. 35). 
It is not considered a serious pest. 
It was found only once, when it was 
damaging newl.y-plD.nted grape cut-
tin gs in light sandy soil in the Okan-
agan Valley. 
Gen us HEMICRIEPBDHJS Germar 
Hemicr epidius 0 reg 0 nus (Le-
Conte ). Only one species of th is 
genus h a·s been found in cult ivated 
land. The largest larva collected mea-
sured 21 mm. This wireworm has not 
been described previously. I t has 
transverse striations on the dorsum 
of abdominai segments 1-8 (Fig. 9) 
and an undivided presternum of the 
prothoflax like that of C. loba ta (Fig. 
15) but with a large caudal notch. It 
is also similar to Athous species but 
can be recognized by the absence of 
eye spots a t the ,base of the an tennae. 
It has been found only in the lower 
Fraser Val ey in mud>: and peat soils. 
"":t has no record of damaging crops 
in this area . 
Genus ATHOUS Eschsc:hoitz 
Athous pallidipennis Mannerheim. 
Length 21 mm. The caudal notch is 
small (Fig. 11) and the outer prongs 
are long, slender and curved anter-
iorly (Fig. 12) . It has transverse stri-
ations (Fig. 9) like C. lo"bata and. H. 
oregonus but can be separated by the 
sharp horny protuberances on the 
lateral margins (Fig. 11). Eyes are 
present. Glen (950) descr ibed this 
larva more fully. It has been found 
twice in cultivated fields of muck 
soil bu t i,s not considered of economic 
impor tance. 
Genus AEOLUS Eschscholt:l: 
Aeolus mellillus (Say). The largest 
larva collected measured 14 mm. This 
small flat larva is easily recognized 
by the v-shaped caudal notch (Fig. 
24 ) and the anal armature on the 
10th abdominal segment (Fig. 23). 
A more detailed description is given 
by Comstock and Slingerland (l891) . 
It was found once i.n light sandy soil 
plan ted to potatoes. It is not consid-
ered to be a pest species . 
Genus DAi..OP IUS Eschscholtz 
The genera Dalopius and Agriotes 
are closely related and in many ways 
are similar in h abits and appearance. 
Dalopius larvae are separated from 
Agriot es by having central dorsal ter-
gal setae on the 9th a bdominal seg-
ment (Fig. 36 ). The 9th segment of 
Dalopius is pOinted and be&,rs three 
whorls of pre-apical set iferous tub-
ercles (Fig. 36). The larvae are rela -
tively slender and the largest mea-
sured 19 mm. The following 10 species, 
known to occur in British Columbia , 
cannot be recognized or separated in 
the larval stage : D. asellus Brown , D. 
corvinus Brown, D. tucatus Brown, 
D . gartrelZi Brown , D . inso lens 
Brown, D. insu lanus Brown, D . mar i -
timus Brown, D . spretus Brown, D. 
suspectus Brown and D . t ristis Brown. 
Dalopius larvae h ave been found 
in nearly every area but usually in 
such small numbers that they are 
not considered to be pests. Popula-
tion.s build up in sad but seldom 
seem to survive even light culivation. 
D. asellus Brown; which was identi-
Dcd by rearing larvae to adults, dam-
aged potato seed pieces in the Cari-
boo. Dalopius larvae also caused con -
siderable damage to a strawberry 
.,'f.nting in the Kootenay Valley. 
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Key to wireworms of cultivate-d land in British Columbia 
1. Ninth abdominal segment with me- Tergal plate of ninth abdominal seg-
dian caudal notch (Fig. 1, 4). __ ............ 2 ment round or oval with anterior 
Ninth abdominal segment without angles rounded (Fig. 21)_ .................... . 
median caudal notch (Fig. 2L ............. 19 Limonius subauratus 
2. Head bearing dorsal posteroepicran- 12. Tenth abdominal segment with anal 
ial setae; thoracic segments and first armature (Fig. 23); caudal notch V-
8 abdominal segments bearing medial shaped (Fig. 24L _ ... _ ... _ ... Aeolus mellillus 
anterotergal setae (Fig. 3) ..... ___ .. _ ....... _. 3 Tenth abdominal segment without 
Without dorsal posteroepicranial anal armature; caudal notch rounded 
setae and medial anterotergal setae.. 4 (Fig. 22, 25, 26, 28, 29, 30) ...... ___ ....... 13 
3. Inner prongs of urogomphi longer than 13. Presternum of prothorax divided in-
outer prongs .... _ ......... Hypolithus bicolor to 4 sclerites (Fig. 16) ...... _ ... _ ..... _ ... _ ....... 14 
Urogomlphal prongs subequal in length Presternum of prothorax undivided 
(Fig. 6) ............. _Hypolithus impressicollis (Fig. 15) .............. Hemicrepidius oregon us 
4. Caudal notch small with narrow pos-
terior aperture (Fig. 7, 8, 11, 14, 19, 
21) ..................... _ ..... _.............. .................. 5 
Caudal notch large with wide poster-
ior aperture (Fig. 1, 22, 24, 25, 26, 28, 
29, 30) ....... _ .......... _ ............................... _._. 12 
5. Dorsum of abdominal segments 1-8 
14. Ninth abdominal segment with setae 
on the central dorsal area (Fig. 22, 
25, 28, 30) ...... -.............. ........ - ................. 15 
Ninth abdominal segment without 
setae on the central dorsal area (Fig. 
26, 29) .................... _ ..... _ .......................... 18 
with transverse striations (Fig. 9) .. __ .. 6 15. 
Dorsum of abdominal segments with-
Ninth abdo~nal segment with 2 
setae on the central dorsal area; cau-
out transverse striations (Fig. 17, 18) 7 
6. Outer prongs of urogomphi, long, slender 
and curved anteriorly; ninth abdominal 
segment with sharp horny protuberances 
on lateral margins (Fig. 11, 12) ........... . 
Athous pallidipennis 
Outer prongs of urogomphi short and 
dal notch V-shaped (Fig. 22) ..... ____ . __ 
Ctenicera semimetallica 
Ninth abdominal segment with 4 or 
more setae on the central dorsal 
area; caudal notch not U-shaped, in-
ner prongs curved or angled inward 
(Fig. 25, 28, 30)._ ...... __ .. _ .. ___ .. _ ...... _ ..... _... 16 
erect; ninth abdominal segment with 16. Outer prongs of urQgomphi curved 
small rounded protuberances (Fig. 8, 10) 
Ctenicera lobata 
7. Dorsum of ninth abdominal segment 
with prominent, blunt setiferous protu-
strongly caudad (Fig. 32}..._ ...... _ ......... 17 
Outer prongs of urogomphi straight 
or bent slightly caudad at the tip 
(Fig. 33) .. ................. _Ctenicera pruinina 
berances on lateral margins (Fig. 7) ...... 17. Inner prongs of urogomphi curved 
strongly inward; protuberances on Ctenicera resplendens 
Dorsum of ninth abdominal segment 
with rounded less prominent protu-
berances on latera! margins (Fig. 14, 
19, 21) ................. _ ..................... _._ ... _ .. _... 8 
8. Ninth abdominal segment with two 
conical protuberances on the central 
dorsal area (Fig. 14) Limonius pectoralis 
Ninth abdominal segment without 
protuberances on the central dorsal 
area ......... ___ ._ ..... _ ......... _ ..... _ .......... _......... 9 
9. Inner ends of anterolateral grooves 
of second, third and fourth abdom-
inal tergites remain strong as they 
approach the median suture (Fig. 17) 10 
Inner ends of anterolateral grooves of 
second, third and fourth abdominal 
tergites fade and end before reach-
lateral margins of ninth abdominal 
segments small (Fig. 25) _ ...... __ ._ .. __ .. 
Ctenicera funerea 
Inner prongs of urogomphi angled in-
ward from base; lateral margins of 
9th abdominal segment with promin-
ent protuberances (Fig. 30) ... _. __ ...... . 
Ctenicera morula 
18. Ninth abdominal segment with round-
ed protuberances on lateral margins 
(Fig. 29) ; urogomphi short and thick 
(Fig. 31l---_ ............... Ctenicera aeripennis 
Ctenicera destructor 
Ninth abdominal segment with sharp 
horny protuberances on lateral mar-
gins (Fig 26), urogomphi relatively 
slender (Fig. 27L ..... _ .... Ctenicera glauca 
ing the median suture (Fig. 18).......... 11 19. Posterior of ninth abdominal segment 
flattened and scalloped (Fig. 34, 35) 10. Outer prongs of urogomphi curved 
anteriorly to form hooks (Fig. 13) .... 
Limonius infuscatus 
Outer prongs of urogomphi erect or 
inclined posteriorly (Fig. 20) ....... _ .. . 
Limonius californicus 
11. Tergal plate of ninth abdominal seg-
ment elongate, with sides straight 
distinctly angulate (Fig. 19) ... _ .......... . 
Limonius canus 
Melanotus oregonensis 
Posterior of ninth abdominal seg-
ment subconical (Fig. 2, 36, 37, 39, 
40) ............... _ ..... _ ..... _ .................. _ .... _ ...... _ 20 
20. Central dorsotergal setae on nl '1th 
abdominal segment as figured (Fig. 
36) ....................... _ .... _ .. _ ....... Da lop ius spp. 
Central dorsoterg,al setae not present 
(Fig. 37, 39, 40) .......... ................... _ .. _ ..... 21 
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21. Ninth abdominal segment with two 
conspicuous muscular impressions 
23. Ninth abdominal segment with seti-
ferous tubercles (Fig. 36) . ___ ______ _____ ___ _ (Fig. 37) _____ __ . __________ __ ___ ._. ________ __ ____ ___ 22 Agriotes criddlei 
Ninth abdominal segment without Ninth abdominal segment without muscular im(pressions (Fig. 39, 40). ___ 23 
setiferous tubercles (Fig. 39L _________ ____ 24 
22. Head with definite eye spot behind 
24. Ninth abdominal segment nipple-like base of antenna (Fig. 38L __ . _____________ _ 
(Fig. 39) .. _ .. __ . ____ Agriotes ferrugineipennis Agriotes obscurus 
Agriotes lineatus 
Head without eye spot behind base 
Ninth abdominal segment tapering 
gradually towards a blunt tip (Fig. 
of antenna . _____ . ____ . ________ Agriotes sparsus 40) __ ... .. _ .. ________ .. _. _______ .Agriotes opaculus 
TABLE 1-Species of wireworms found in cultivated land with localities in British 
Columbia. 
Species 
Agriotes criddlei Van D. 
A. ferrugineipennis LeC. 
A. lineatus (L.) 
A. obscurus (L.) 
A. opaculus (LeC.) 
A. sparsus LeC. 
Athous pallidipennis Mann. 
Ctenicera aeripennis (Kby.)-
C. destructor (Brown) 
C. funerea (Brown) 
C. glauca (Germ.) 
C. lobata (Esch.) 
C. morula (LeC.) 
C. pruinina (Horn.) 
C. resplendens (Esch.) 
C. semimetallica (Walk.) 
Dalopius asdlus Brown 
Dalopius spp. 
Aeolus mellillus (Say) 
Hemicrepidius oregonus (LeC.) 
Hypolithus bicolor Esch. 
H. impressicollis (Mann.) 
Limonius californicus (Mann.) 
L. canus LeC. 
L. infuscatus Mots. 
l. pectoralis LeC. 
L. subauratus LeC. 
Melanotus oregonensis (LeC.) 
Localities 
Kettle Valley, Brigade Lake, Wycliffe. 
Creston, Grand Forks, Kerem.eos, Chilliwack, Coquitlam, 
Vancouver, Armstrong, Kelowna, Cloverdale. 
Cobble Hill. 
Cobble Hill, Agassiz. 
Quesnel. 
Ladner, Lulu Island, Cloverdale. 
Cordova Bay, Lulu Island. 
Prince George, Vanderhoof, Wycliffe, Montney, Grand 
Haven, Bessborough, Smithers, Quesnel, Cranbrook, 
Creston, Brigade Lake, Cowichan, Courtenay, Burnaby, 
Cloverdale, Ladysmith, White Rock, Cordova Bay, 
Coquitlam, Victoria, Salmon Arm, Gundy, Dawson Creek. 
Wycliffe, Oliver. 
Wycliffe, Quesnel, Kettle Valley, Vernon, Grand Forks. 
Ladner, Lulu Island, Cobble Hill, Chilliwack. 
Prince George, Montney, Smithers, Terrace, Kettle Valley, 
Creston, Tete Jaune, Brigade Lake, Salmon Arm, Procter. 
Keremeos, Oliver. 
Boundary Creek, Prince George. 
Quesnel, Kamloops, Kettle Valley. 
Prince George. 
Smithers, Tete Jaune, Cobble Hill, Grand Forks, Lulu 
Island, Chilliwack, Metchosin, Vancouver, Oliver, Cowichan, 
Glen Lake, Prince George, Quesnel, Agassiz, Ladner, 
Armstrong, Echo Lake, Cranbrook, Balfour, Salmon Arm, 
Procter. 
Grand Forks. 
Lulu Island, Cloverdale, Ladner. 
Quesnel, Smithers, Prince George, Agassiz, Armstrong, 
Salmon Arm, Kelowna, Brigade Lake. 
Lulu Island, Cloverdale, Ladner. 
Wycliffe, Newgate, Kelowna . 
Wycliffe, Duncan, Vernon, Kelowna, Grand Forks, Agassiz, 
Vedder Crossing, Abbotsford, Kamloops, Shoreacres Nelson, 
Cranbrook, China Creek, Langley, Summerland, Saanich, 
Oliver, Penticton, Armstrong, Salmon Arm, Lillooet. 
Victoria, Vernon, Duncan, Kelowna, Grand Forks, Alberni, 
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Conclusio"s 
Since Lane (1952) has listed 150 
elaterids from the Province, it is like-
ly that species not listed here will 
turn up in cultivated land; it is less 
likely that they will be in economic 
numbers. The most serious pests in 
the southern Interior were L . eanus 
and L. injuseatus in irrigated land, 
C. aeripen'nis in dry land, and L. eaZi-
jornieus in :both. In the southern 
cOa8tal area the most serious pests 
were C. Zabata and A . sparsus, with 
the two European wireworms posing 
a continuing threat. In the Peace 
River area C. aeripennis and C. des-
truetorpredominated, but in the 
Cari'boo area C. aeripennis only. 
There is evidence that in culti-
vaoted land the wireworm population 
is being depleted. Each year losses 
from wireworm damage are becom-
ing less and enquiries on control 
fewer. Other workers have noticed 
the same trend (Lafrance, 1963). 
This may result from the extensive 
use of soil treatments not only 
against wirewol'ms but also against 
other .soil inseets. The combination of 
the long lif e cycle and the wide use 
and persistence of modern insecti-
cides in th e soil has reduced wire-
wor:rr...s from major to minor pests in 
British Columbia. 
Summa ry 
Spring surveys of the various agri-
cul tural areas in British Columbia 
produced 27 species in cultivated 
land. These are listed by localities, 
annotated, and distinguished briefly. 
An illustrated key is provided. The 
maj or damaging species were : Cten-
ieem aeripennis (Kby.), C. Zobata 
(Esch.) , Limonius eanus (LeC.), L. 
injuseatus Mots. , and Agriotes spar-
sus LeC. An assessment is made of 
the relative importance of ea'ch 
species. 
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Figs. 1-10-Ctenicera, Agriotes and Hypolithus: 1. C. aeripennis, dorsal; 2. A. sparsus, 
dorsal; 3. H. impressicollis, head and thoracic segments, dorsal; 4. H. bicolor, 
ninth abdominal segment, dorsal; 5. H. bicolor, left urogomphus, lateral; 
6. H. impressicollis, left urogomphus, lateral; 7. C. resplendens, ninth abdom-
inal se~nt, dorsal ; 8. C. lobata, ninth abdominal segment, dorsal; 9. C. 
lobata, abdominal segments, dorsal.: 10. C. lobata, ninth abdo~nal segment, 
lateral. 
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Figs. 11-21-Athous, Limonius, Hemicrepidius, Ctenicera: 11. A. pallidipennis, ninth 
abdom!inal segment, dorsal; 12. A. pallidipennis, ninth abdominal segment, 
lateral; 13. L. infuscatus, left urogomphus, lateral; 14. L. pectoralis, ninth 
abdominal segment, dorsal; 15. H. oregon us, presternum of the prothor ax; 
16. C. aeripennis, presternum of the prothorax; 17. L. infuscatus, second. 
third and fourth abdominal segments, dorsal; 18. L. can us, second, third 
and fourth abdominal segments, dorsal; 19. L. canus, ninth abdominal seg-
ment, dorsal ; 20. L. californicus, ninth abdominal segment, lateral; 21. L. 
subauratus, ninth abdominal segment donal. 
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Figs. 22-30-Ctenicera, Aeolus: 22. C. semimetallica, ninth abdominal segments, dorsal; 
23. Aeolus mellillus, ninth and tenth abdominal segments, lateral; 24. A. 
mellillus, ninth abdominal segment, dorsal; 25. C. funerea, ninth abdominal 
segment, dorsal ; 26. C. glauca, ninth abdominal segment, dorsal ; 27. C. 
glauca, ninth abdominal segment, lateral; 28. C. pruinina, ninth abdominal 
segment dorsal; 29. C. aeripennis, ninth abdominal segment, dorsal; 30. C. 
morula, ninth abdominal segment, dorsal. 
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Figs. 3140--Ctenicera, Melanotus, Dalopius, Agriotes: 31. C. aeripenn,is, left urogom-
phus, lateral; 32. C. morula, left urogomphus, lateral; 33. C. pruinina" left 
urogomphus, lateral; 34. M. oregonensis, ninth abdominal segment, later al; 
35. M. oregonensis, ninth abdominal segment, dorsal; 36. D. asellus, nb th 
abdominal segment, dorsal: 37. A. sparsus, ninth abdominal segment, dorsal; 
38. A. obscurus, head, lateral; 39. A. ferrugineipennis, ninth abdominal 
segment, dorsal; 40. A. opaculus, ninth abdominal segment, dorsal. 
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ANNOTATE D LIST OF FOREST INSECTS OF BRITISH COLU MBIA 
PART XI Papilio spp. (PA Pl lI ON IDA E) 1 
B. A. SUGDEN AND D. A. R OSS2 
Six species of the genus Papil io 
common ly occur in British Columbia. 
The larvae of four species feed on the 
fOliage of broad-leaved t rees and 
shrubs but are not sufficiently n um-
erous to be of economic importance. 
FUll-grown forest Papilio larvae 
are velvet green, about 1 Y2 to 2 inches 
long, widest a t the metathoracic seg-
ment and tJapering gradually to the 
last abdominal segment. The h ead is 
tan to reddish brown. A dorsal 
Y -shaped, orange-coloured, eversible 
gland is present near the anterior 
margin of the prothorax; two "eye 
spots" appear on the dorsum of the 
third thoIlacic segment, and a trans-
verse yellow band bordered posterior-
ly by a velvet black band occurs on 
the dorsum along the anterior margin 
of the first abdominal segment. Pap-
ilia spp. overwinter in sheltered sites 
as chrysalids usually supported in an 
upright pOSition by a silken "har-
ness". Hybrids may occur where the 
ranges of some species overlap. 
1 Contribution No. 989, Forest Entomology and 
Pathology Branch, Department of Forestry, 
Ottawa, Canada. 
zForest Entomology Laboratory, Vernon, B.C. 
P. gla ucus ca nadensis R. & J. -
Populus t r emuloides Michx., Alnus sp. 
(3 records) , Betula sp . (3) , Populus 
t r i chocarpa Torr. & Gray (1), Salix 
sp. (1) . Throughout the interior of 
Brit ish Columbia, commonest in th e 
cen tral and nor thern Int erior. 
LARVA: easily separated from ot her 
forest Papilio because each "eye spot" 
is composed of only one element. The 
"eye spot" is yellow, outlined in black 
and bisected by a black line; the blue 
centre spot is enclosed by a black 
line . The black transverse band, nar-
rower than the anterior yellow band, 
does not extend to the spiracular 
line. 
P. rutulus Luc.-Populus spp., Salix 
spp., Betula ' sp. (2) , Alnus sp. (2). 
Central to southern Interior, south-
ern coastal regions and Vancouver 
Island; cOmmon. LARVA: each "eye 
spot" composed of two elements, yel-
low, enclosed by a black line. The 
larger element, bisected by a black 
line, has a bluish centre spot; the 
line about the blue spot is wider than 
the line containing the element. The 
black transverse band, twice as wide 
as the anterior yellowish band, does 
not extend to the spiracular line. 
